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Abstract 

New-onset refractory status epilepticus (NORSE) is a recently defined clinical entity that 
describes patients who present with status epilepticus of unclear etiology that is highly 
refractory to therapy. Magnetic resonance imaging (MRI) of NORSE usually discloses no 
specific abnormalities except for an occasional mild T2/FLAIR hyperintense signal of the 
mesial temporal lobe. Here, we report a peculiar case of NORSE in which brain MRI showed 
massive alteration of both temporal lobes, with features strongly supporting the diagnosis of 
herpes virus encephalitis, but lacking any laboratory evidence of viral infection in the blood 
and cerebrospinal fluid. It showed also striking signal alterations in the thalamus, which got 
worse in the course of the disease. This report emphasizes the possibility that seizure activity 
alone plays a critical role in both determining the disease and whether it will be self- 
sustaining, e 2013 S. Karger AG, Basel 



Introduction 



New-onset refractory status epilepticus [NORSE) is a recently defined clinical entity that 
describes patients who present with status epilepticus [SE) of unclear etiology that Is highly 
refractory to standard first- and second-line therapeutic agents [1]. 
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A variety of terms have been used in the hterature to refer to this syndrome, including 
'de novo cryptogenic refractory multifocal febrile status epilepticus' [2], 'idiopathic 
catastrophic epileptic encephalopathy' [3], 'status epileptics owing to presumed encephalitis' 
[4], 'devastating epilepsy in school-age children' [DESC) [5], acute nonherpetic encephalitis 
with refractory repetitive partial seizures' [6], 'acute encephalitis with refractory repetitive 
partial seizures' [AERRPS) [7], and 'febrile infection-related epilepsy syndrome' [FIRES] [8, 



NORSE does not appear to be related to obvious risk factors for epilepsy such as con- 
tributing familial or personal anamnesis or previous brain trauma, and unspecific febrile 
illness is often reported in the weeks preceding SE. Common features of NORSE are female 
gender, young age [average 28-30 years), previous good health, unrevealing instrumental 
workup and poor outcome [1]. Among investigated cases, the mortality is close to 50%. 

A large number of hypotheses have been proposed to explain the pathogenesis of 
NORSE, but none have proven to be conclusive. Inflammation, by means of interleukins IL-1(3 
and TNF-a, has been pointed out as a possible trigger for neuronal hyper-excitability by 
altering neurotransmitter levels and receptor response. However, in most cases no clear 
causes of inflammation are present and neuropathology does not provide any exhaustive 
answers. 

In the absence of a defined pathogenic mechanism for NORSE, when a patient presents 
with refractory SE, especially if preceded by or in association with a febrile illness, the 
hypothesis of infectious encephalitis cannot be rejected. NORSE occurs in 10-20% of 
patients with etiologically proven infectious encephalitis, but in clinical practice the 
suspicion of encephalitis is also raised with suggestive cerebrospinal fluid [CSF) and 
magnetic resonance imaging [MRI) alterations [so-called bona fide encephalitis), which are 
often found in patients affected by NORSE. So, lacking confirmatory postmortem data, the 
link between NORSE and central nervous system infections is hard to demonstrate but 
cannot be excluded. 

Here, we report a peculiar case of NORSE associated with altered brain MRI scans, show- 
ing features strongly supportive of the diagnosis of herpes virus encephalitis, but lacking any 
laboratory evidence of viral infection in the blood and CSF. In this report, after deep analysis 
of neurological images, we conclude that all the observed magnetic resonance signal 
alterations could represent the tissue response to the continuous epileptic firing, further 
emphasizing NORSE as a possible primary malignant epilepsy. 

Case Presentation 

A 41-year-old man presented with a parainfectious syndrome characterized by low- 
grade fever and vomiting. Within 3 days, he experienced increasingly complex partial 
epileptic seizures, rapidly changing from tonic-clonic seizures to generalized SE, requiring 
intubation and admission to the intensive care unit. The patient had borderline intellectual 
functioning, possibly the expression of very mild perinatal posthypoxic encephalopathy. 
Clinical testing at the time of admission [as compared with neuroimaging and electro- 
enchephalograpic studies which had been performed when the patient was a child) did not 
disclose any anatomic brain changes, pathology, or abnormal electric activity. No seizures 
were ever reported until the onset of SE. 

The neurological examination, performed in the intensive care unit, revealed no cranial 
nerve or focal changes, or meningism. Because first-line anticonvulsants were not able to 
achieve the clinical remission of SE, intravenous anesthetic anticonvulsants were required. 
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Intravenous infusions of propofol or thiopental were used to maintain the patient in an 
electrographic burst-suppression pattern, while enteral antiepileptic medications were 
titrated to therapeutic doses [e.g. valproic acid, clobazam, topiramate, phenobarbital, 
carbamazepine, and levetiracetam) [10, 11]. Extensive laboratory analyses, including 
virological, immunological, paraneoplastic, mitochondrial and endocrine tests were 
performed on blood and CSF with no evidence of infectious, inflammatory, mitochondrial, 
autoimmune, neoplastic and paraneoplastic pathology. No elevated proteins or pleocytosis 
were detected in CSF. Brain MRI, carried out 3 days after SE onset, showed signal hyperin- 
tensity of the temporal lobe bilaterally and symmetrically in T2 and FLAIR sequences, with 
involvement of both the cortex and white matter, deep into the hippocampus and pulvinar 
[fig. 1). Signs of laminar necrosis were detected in the superior and medium temporal giri 
bilaterally [fig. la, d, e). Magnetic resonance diffusion-weighted images, including apparent 
diffusion coefficient mapping, permitted us to identify the presence of vasogenic edema [fig. 
Ih, i). Although some brain MRI findings strongly suggested herpes simplex virus [HSV) 
encephalitis [i.e. topography of lesions and cortical involvement), the absence of MRI signs of 
parenchymal hemorrhagic necrosis along with the absence of pleocytosis and hyperpro- 
teinorrachia in CSF and viral HSVl and HSV6 RNA in blood and CSF did not permit the 
confirmation of that diagnosis. Therefore, a presumptive diagnosis of encephalitis with SE 
was considered, and acyclovir was empirically added to antibiotics [ceftriaxone, vancomy- 
cin) and steroids. 

During the following days, each time the tapering of the maximal dose of intravenous 
anesthetic anticonvulsants was tried, SE began again. Follow-up brain MRI studies, 
performed within 4 weeks, demonstrated an unvaried neuroradiological picture, but with a 
reduction of vasogenic edema in the temporal lobes [fig. If) and more evident involvement 
of the pulvinar bilaterally [fig. Ig). 

The patient died 41 days after the onset of SE and an autopsy was not performed. Writ- 
ten informed consent could not be obtained from the deceased patient. Nonetheless, we 
acquired written informed consent from the patient's parents for the publication of this case 
report and the accompanying images. 



Our case seems to show remarkable clinical similarity to most NORSE cases reported in 
the literature, i.e. the presence of febrile illness with no preceding condition, negative 
laboratory studies including CSF analysis, SE refractory to conventional pharmacotherapy, 
and fatal prognosis. 

Magnetic resonance features characterize the diversity of our case. As for the literature, 
initial MRI of NORSE usually discloses no specific abnormalities except for occasional 
T2/FLAIR hyperintense signal of the mesial temporal lobe, and often reveals generalized 
atrophy and bilateral hippocampus enhancement in follow-up studies [12]. Other authors 
have reported leptomeningeal enhancements and signal hyperintensities in the peri-insular 
region [9]. Our case is the first one to show a so evidently massive involvement of brain 
parenchyma by neuroimaging, i.e. bilateral involvement of the entire temporal lobe [cortex 
and white matter), extending from the temporal pole up to the hippocampus and pulvinar, 
with signs of vasogenic edema and laminar necrosis. The main question is: what is the 
etiopathogenic basis of such alterations? At first glance, just looking at the MRI results, the 
picture seems strongly to suggest herpes encephalitis. The problem is that this kind of 
working diagnosis is generally made on the basis of [i) CSF pleocytosis [usually lympho- 
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cj^es] as a specific response to the pathogenic agent; [ii) CSF protein increase and expres- 
sion of blood-brain barrier failure, and [iii] CSF isolation of the specific virus by polymerase 
chain reaction. All 3 of these elements were absent in our case. Even though the virus and/or 
its nucleic acid are frequently not isolated, also not uncommonly for encephalitis without 
associated seizure activity, the absence of pleoc3^osis and hyperproteinorrachia enabled us 
to exclude an infectious process [13]. So, we believe in the possibility that all the MRI 
changes observed in this case could be ascribed to the seizure activity itself. 

Another point to be underlined is the MRI involvement of the medial thalamus bilateral- 
ly. Considering the extensive reciprocal connections with most cortical regions, including 
temporal, parietal, and insular cortices, its involvement does not surprise, and it further 
emphasizes the role of seizure activity as a key player and the possible role of the thalamus 
in seizure propagation and self-sustenance. Furthermore, the sole case reported with this 
feature [14] showed a neuropathological picture characterized by the presence of conspicu- 
ous neuronophagia with no evidence of infectious processes. 

Perhaps neuropathology would have been useful to confirm the possibility that seizure 
activity itself was the cause of the MRI picture observed in our case; nonetheless, to date no 
pathognomonic neuropathological features have been reported by any group in the 
literature, and, apart from the abovementioned report [14], only 1 report described gliosis in 
the absence of inflammation [8] as a possible expression of a reactive process, that is to say a 
process secondary to the seizure activity itself 

Conclusion 

Though an underlying etiology remains unproven in the patient hereby reported, as in 
many other similar cases, and it cannot be known if and/or how much the possible mild 
perinatal post-anoxic encephalopathy influenced the onset and/or self-sustaining nature of 
SE in our patient, we state that NORSE is an etiologically heterogeneous nosological entity 
with a significant proportion of cases due to noninfectious causes, in which the seizure 
activity itself plays a role in both determining the disease and its self-sustaining nature. 
Further study of this poorly understood form of SE is needed, in particular, the exact 
definition of its biomolecular basis. 
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Fig. 1. MRI features. FLAIR images (a-c], contrast-enhanced Tl-weighted image (g], diffusion-weighted 
image fh], and apparent diffusion coefficient map fi] performed 3 days after SE onset, d-f FLAIR images 1 
month later. Evidence of bilateral involvement of the entire temporal lobe (cortex and white matter], from 
the temporal pole up to the hippocampus, with signs of laminar necrosis (a, d, white arrowheads], is easily 
recognizable after gadolinium [g]. The edema is significantly more prominent 3 days after SE onset [a, b], 
compared with 1 month later [e]. The high signal in the apparent diffusion coefficient map demonstrates 
it is vasogenic (h, i]. b, e, f Cortical involvement outside the temporal lobe (f, white arrows], in particular 
of the left precuneus (black arrows], is far more evident in the second MRI. c, f The left pulvinar shows 
hyperintensity, which increased 1 month later, with involvement of the contralateral nucleus (black 
arrowheads]. 
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